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Abstract 

The following case report describes a complication of Swan-Ganz catheterization and its endovascular treatment with a single 
coil. Application of this particular catheter in the pulmonary artery during cardiac surgery may lead to mechanical perforation and 
creation of an extravascular sac, which is called a pseudoaneurysm. There are different methods that lead to tamponade or closure 
of the leakage. Interventional cardiology procedures are nov\/adays the most appropriate way of treatment of Sv\/an-Ganz catheter 
induced vascular complications. 
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Introduction 

Application of a Swarn-Ganz catheter \n the pulmonary 
artery may lead to mechanical complications, including 
artery perforation and life-threatening lung pseudoaneu- 
rysm formation [1]. The following case report describes this 
problem and its endovascular treatment with a single coil. 

Case report 

A 55-year-old deaf patient was admitted for surgical 
treatment of his severe bicuspid aortic valve stenosis. 
Surgical intervention was performed on the 18* of Sep- 
tember 2012. A mechanical aortic bicuspid valve (SJM 
Regent® Valve, diameter of 25 mm) was implanted. After 
surgery, the patient reported fever and hemoptysis. An- 
tibiotic therapy and a temporary discontinuation of oral 
anticoagulation was prescribed, which reduced inflam- 
matory parameters and stopped the hemoptysis. 

On the 25* of September 2012, control chest radiography 
(Figure 1) showed atelectasis or inflammation of rear base 
segments of the right lung. Additionally, the presence of 
small quantities of fluid in both pleural cavities was revealed. 

On the 2"'' of October 2012 chest radiography was per- 
formed again (Figure 2). Unlike in the previous study, at 



the place of previously described parenchymal densities, 
a circular shadow with a diameter of 26 mm was ob- 
served. Finally, computed tomography revealed a pseu- 
doaneurysm of the right inferior lobe supplied by a sub- 
segmental artery (Figure 3). 

The patient was classified for transcatheter emboli- 
zation of the pseudoaneurysm feeding artery. The pro- 
cedure was performed on the 15* of October 2012 from 
a femoral venous approach. The subsegmental pulmo- 
nary artery branch was cannulated with a Cournand type 
6 Fr catheter (Figure 4). Selective hand contrast injec- 
tion showed the ruptured artery actively bleeding into 
the pseudoaneurysm. A single 4 loop, 3 mm diameter coil 
(M Reye* Flipper® PDA Closure Detachable Coil, IMWCE- 
3-PDA-4, William Cook Europe) was implanted just above 
the artery rupture point and below the last bifurcation. 
The angiogram 5 min after the implantation showed 
complete closure of the feeding artery (Figure 5). Further 
hospitalization was uneventful. 

On the 19* of October 2012, control postoperative 
chest radiography showed the vascular coil in position 
(Figure 6). The oval shadow size was reduced and exhib- 
ited consolidation. Other details of the radiography re- 
mained unchanged. 
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Figure 1. Chest radiogram from 25.09.2012 (A-P position). Suspected changes imitating atelectasis or inflam- 
mation of rear base segments of the right lung (white arrows) 




Figure 2. Chest radiogram from 02.10.2012 (A-P position). Circular shadow with a diameter of 26 mm is present 
in the place of previously described parenchymal changes (white arrows) 



Discussion 

The placement of a Swan-Ganz catheter into a pul- 
monary artery can cause different complications (2-17%) 
[2], such as: arrhythmias, pneumothorax, heart block, 
lung infarction, perforation of the balloon, thrombosis, 
air embolism, knotting of the catheter, valvular damage, 
or infection [3-5]. 

Rupture of the pulmonary artery due to Swan-Ganz 
catheter application is one of the infrequent side effects 



(0.016-0.2%) [1]. At the same time, it belongs to the most 
serious and the most dynamic group of complications 
[6-12], causing high mortality (in approximately 50% of 
cases) [10, 13]. The right lung is affected in 90% of re- 
ports, usually the right lower lobe [14]. 

The symptoms can vary from slight cough (low he- 
moptysis) even to massive hemorrhage. In each of these 
conditions, a pseudoaneurysm in the lung tissues can be 
formed. There are cases in which pulmonary artery perfo- 
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Figure 3. Transverse section of chest computed 
tomography confirms the presence of pseudoan- 
eurysm in the right lung (white arrow) 



ration is asymptomatic and is revealed only accidentally 
during the autopsy [15]. Multislice computed tomogra- 
phy can localize directly the affected vessel as well as the 
particular place of pseudoaneurysm formation. Further- 
more, it is considered to be more accurate than pulmo- 
nary angiography (diagnostic gold standard) [9, 10]. 

I n 1994, a review article published in the "Journal of Car- 
diothoracic and Vascular Anesthesia" contained 92 cases 
of perforation of the pulmonary artery caused by a pul- 
monary catheter Among these cases, 28 led to forma- 
tion of a pseudoaneurysm. Fourteen patients survived 
(11 were treated with embolization, 3 surgically), 13 pa- 



tients died (7 because of early rupture of the formed 
pseudoaneurysm, 6 because of other health complica- 
tions), and 1 patient was not reported. Moreover, it was 
proven that a pseudoaneurysm can be formed immedi- 
ately, as well as during 7 months after the injury [16, 17]. 

Mechanical complications of Swan-Ganz catheter 
application can be treated surgically (reconstruction of 
pulmonary artery, lobectomy, lung resection) [12] or en- 
dovascularly (embolization) [3, 18, 19]. Endovascular ther- 
apy is a safe, quick and low cost alternative to surgical 
techniques [20]. Despite this fact, it is important to em- 
phasize that even though pulmonectomy increases mor- 
tality, sometimes in severe cases it is the only way of 
treatment [21]. Means of interventional cardiology com- 
prise methods such as transcatheter detachable balloon 
technique [22, 23], or insertion of a specific coil (thera- 
peutic gold standard) [6, 10, 13, 23, 24]. Moreover, use of 
an Am platzer® Vascular Plug has recently been described 
[14]. One of the patterns consists even of a local thrombin 
injection using the distal port of the Swan-Ganz catheter 
This method might be accompanied by balloon inflation, 
which can act as a temporary tamponade preventing for- 
mation and enlargement of the pseudoaneurysm [25]. 
Considering other methods, there is a case report which 
reveals that extracorporeal membrane oxygenation 
(ECMO) can reduce bleeding from the ruptured pulmo- 
nary artery caused by the Swan-Ganz catheter Extracor- 
poreal membrane oxygenation was applied in order to 
improve blood oxygenation and severe hypoxemia and, 
in consequence, to achieve clinical stability more rapidly 
[24]. What is more, others concluded that in the absence 
of particular risk factors (such as pulmonary hyperten- 




Figure 4. Introduction of catheter via right femoral vein. Fluoroscopy of chest shows again the location of round 
mass corresponding to pseudoaneurysm (white arrows) 
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Figure 5. A - Dye injection sliows pulmonary artery rupture and arterial blood leakage (white arrow) with 
creation of pseudoaneurysm. B - The metal coil (white arrow) is formed in the perforated artery occluding the 
feeding artery 





Figure 6. Chest radiogram from 19.10.2012 (A-P position) shows allocation of the metal coil (white arrow) and 
slight size reduction of the pseudoaneurysm 



sion and use of systemic anticoagulants) the treatment 
of pulmonary artery rupture can consist only of support- 
ive care [1]. 

Conclusions 

Even though iatrogenic perforation of the pulmonary 
artery caused by a Swan-Ganz catheter is infrequent, it 
is still a life-threatening condition that should be recog- 



nized and cured immediately. Among all treatment pat- 
terns, means of endovascular cardiology are relatively 
quick, accurate and highly effective. They act as an al- 
ternative to very traumatizing surgical treatment. More- 
over, interventional cardiology permanently develops by 
searching for innovations, modern techniques and new 
implantable devices, as well as for new applications for 
already well-known equipment. 
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